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[^^1 Aie^iAi i^y^ Dmm esseixi mo\omm io4S 603 

[^^1 KR 

[^@°J PARK, HONG Ml 

[^eje^eiS] 780730-2051711 

[^^&}^] 140-111 
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[^^1 KR 
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[^^1 KR 
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3 a 4= ( 01 ) 

20 3 29,000 

9 s 9,000 ^ 
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l^A\m=?^} 26 m 941,000 
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^^5+ €r^ ^S7> <^^1* o]^^ ^^a^ 3.^ ^ :^]^^^^o] 

7fl^i€T^. 71:^ ^^>^^^-* ^^^*>i. ^71 ^^^<^^^ 

^^o]i ^fl«.o^] 5}-^ ^]-:« ^^^^>::l, >a-7l ^Hl ^oi-^ 

^^^^cf. ^71 ^-^ f^^v^<a^^ 

Siflo. ^A^^cf. olfi^. ^o], s^^^ ^^l^i^o^'^^ CMP ^^^^ ^>^^M ^-^^S 

^^^Sol ^S^o.^ 91^% ^^^^ 3.^^ ^A^^ ^ oXt\-^ 

S. 2a 
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.^^^ ^ :i 2: {CONDUCTIVE CONTACT STRUCTURE AND FABRICATION 



METHOD THEREOF} 



£ 1^ ^Hfl7l#o]i DRAMCDynamic Random Access Memory) <^l^i^ ^^^zf ^ 

S. 2a ^ £ 2b^ ^ ^^^1<^1<^1 21 tb DRAM(Dynamic Random Access Memory) 



100, 102 : 7]:^ 



14, 114 : 



18, 118 : 1-^1- 



20, 120 : 



29, 129 : ttlH5}^ ^^ 



30, 130 : t}^ ^ 



32a, 132a : wlHe1-<y 



32b, 132b : ^>S^^e1-<?l 



36, 136 : ^12 



50, 150 : ^13 ^^^-a^ 



60, 160 : ^^ 



62, 162 : nfl^ 



80, 100 : ^ 



90, 200 : ^^^S 
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[^^^ 

<12> ^ ^ ^ ;^llS«j-.^oll ^-^S, ^^1 §^ ^2: 

^l-¥- -T^^^V o]^^ :£^A^ ^ ^ T^n^ifJ-i^ofl ^tlr 

<13> nvs.^] ^^^^oil^i^ c^.^ BflAi^ aflAijzi. 7i:g- :£^^^ 

<14> i£ 1^ ^Efl7]^o]l DRAMCDynamic Random Access Memory)<^l>H^ >t ^ 

<15> £ lo. ^^^>r5^ ^ *=§^(80)<^1^ 7l^(2)<^ ^■^^'^^^ ^^^m H^^l ^y^}^ 

^ 9X^. ^y] 711oi:e i^ofl o]^*v ^71 7]^$] «-^^<^^<Hl^ <^^(14) 

^ 1:^1- <^^(18)-^^ '^l^^^ ^-2-^ ^ -Befl<?I eg ^(19)0] ^^^s\o] oic^ 

^7l >l3|lolA-l(16)7]- ^^^^ TflolH i^^V^ 7]^ ^Ml^ ;^ll #:^^<?^ 

^(20)<^1 ^>^^3^1<H ^7] ^^^«a^(20)^ ^-i-^H «lHsl-^ ^^*(22)ol 

^^i^'=>] 9X^. ^7] wlJEE^^ 3.^^(22) ifloil^ al]Hl<H til]^(26) ^ >i€^(28)-^S 
oj^o^^ wlHH^-<y ^^(29)^1 ^^^5\o] ^^71 tijHef^ ^^(29)ol ^^i^ ^7] 
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^11 ^^^^^^(20) ^o]]^ ^7] til^e^oi 3.^(29)4 ^7]^o,S. wlBel-<?l 
(32a)^l ^^^5]^ 91^. ^7] alB5}<y(32a) ^ .^jl #^^<?!^(20) ^^]^ # 

^^9!^K36)ol ^^^^o] o^t^^ ^7] ^12 #^^^^-(36) ^ >«fll #^^'5^^(20)^ ^-f- 
*H ^^7] 7]^^ <^^(19)^ 7fl^-^(40)7> o^O^T^^ ^7] 7fl 

^^(40)^ ^H^^S^so.^ ^flo^^ €-^#£ili(42)7> ^^^S\o] o^r^^ ^y] 
(42)7> ^^^^ >a-7] ;^12 #^V^^^(36) ^>^^^(44). -^^^1^(46) ^ ^^-^^ 

^(48)-^S '=>W<^^ f]\s^X]^^7} ^^^£1<H ^>7l 7fl3(]A]Bl7> ^ ^7l ^12 f^:?]:^^ 

^(36) -^Hl^ ;^13 f^^^^^(50)<^l 9X^. ^7] m f^^^^^ ^Hl^ afle) 

*H 1^1^(56) ^ ^^^€^^-(58)-^^ ^^yil^(62)ol ^^^Sl^l SZcf. 

^^slS (90)011^ 71:^(2)011 #^^<^^# ^^*>^ ^el *=g^(4)ol 

£1<H $iJl, ^71 %>^^<^^o11^ Jl£:^ <^^(18)ol ^^^^o] o^^. ^7l 7^ ^ 

#^^^^(20)0] ^>^^£lol 9X^^. ^7] t}^ %^^^<^nm)% ^^^}'^ ^ 
7] JL^^ 1-^1- <=g^(18)^ ic:#Al7l^ ^]-«- ^^^(24)ol ^^^S\o] o^z].^ ^7] 
3.^^(24)<=^]^ aflejol cll^(26) ^ ^^r^i€^(28)-2-S. ^l^ol^ ^>«. s^(30)ol 
^ 9X^. ^7] ^^(30)ol ^^i^ ^7] ^:i>^<a^H20) ^o\]^ ^7] ^ 

mSO)^ ^7l^^S. Sl^Sl^ ^S.<^^^9l(32h)o] ^^^Z\o] c^t^^ ^7] ^J-^<a^el-^ 
(32b) ^ ^^-71 ^^^^9^^(20) ^Hl^ f^^^<a^(52)o1 ^^^S\o] ^v^, ^7] 

^^>^*a^(52)^ ^-i-^><^ ^7l ^s. 
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^^Sl-^(32b)# €-^*(54)ol ^^^5]!^, ^7] ^l-^^ ^^^(54)0^ l^w. 

^ '^^(IS), -^-^^^51-^(325) ^ ^^tifl'ti(62)^ ^>-¥-€-^(30) ^ ^-¥-^^(60)^ -f- 

<17> Zific-fl, ^]-^e^(30)2] ^;^^'=^B^(20)<H] 1:^1- ^^^(18) 

^ i^#*>^ ^^#(24)» ^^^e>Jl >^7l s^^(24)Sl tfl:^ ^ >^7l ^ 

^^^sv(20) ^Hl Hfle^o] Dil^(26) ^ ^^^^^(28)^ ^^^tb^^f. <^l^^i, 7]^]^ 
•^i^V^ (Chemical Mechanical Polishing, CW^ ^)-^^ ^7] ^f-f- ^^^<a^(20) 

^ S^^l ^^^*H ^^(30)^ ^^^^1=1-. =L^^, CMP ZL 

^^^^ ^^sl-^a S^o] s.oj:^ ^v^] 3^- 1^ -a (dishing) <^^U] 

(slurry)<^l i^S^l ^>^1^ -2.^ (contaminat ion) , ^ 4^#(particle) ^^1^ 

^ ^^^3^1^1=1-. CMPofl^i ^^(defect)» ^7]^^] ^7^^ 

<18> olSiV ^O], ^Eflo^ ^IH CMP A>-g-^o.^>^| CMP ^^^^S. 

^^1^<^1 91^^, CMP sf^^c^llAi ^Ajtl: ^^(defect)^ ^l7l^>7l ^t!: 

^^J-^S- <y^>^ ^^<^1 ^^tt ^^l^^l 9X^. 

<i9> ^ ^7]s>^ ^^1^^ n^^}7] ^-^S, ^^^1 ^^3^}^1 

^J^T3^ ^^^o] 7^r^^ ^ ZL ^l^^V^tll ^^o] ojcf. 
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<20> stb, ^S^-^S. <?]:^^1-Jl ^S)^^ol ^^^^ 3.^ ^ ^ /^H^iyj-i^^ ^] 

^^o] ^^^S)o^ Sicf. *>-^ ^oil >a-^ #:L> 

^<gn^ol ^A^SjcH SI^D^, ^71 ^1--^ ^^^<=1^* ^-^^H ^>-^ 3.^ 

<22> ^ ^x^o^ 7l^ ^Hl ^>-¥- ^^^*>^, 

^^71 ^l-:^ ^^^^^^ ^7] 71:^^ i^#Al7l^ ^ 

^i^^. ^7] ^^^^ ^ ^^<H1 *>:^ ^^^«>JI, 

^^ ^><^1 ^1-^ ^^^"^9^^-^ M^i^^. ^7] 

^■f-^H ^7] ^-i- «>:^ i-^Al^l^ ^^^^>al, ^71 

s^l-^s. ^11^ ^^^tlrtq-. ^^tb ;*fls«J- 

CMP ^>-§-^M ^^B.S. ^^^o] ^o.ti^, ^^^o_^ 91^^ ^^^^ ^ 
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<23> ^^tb ^^11- ^ ^J-^^ ^^tV ^-^^ -i-s:!- 

<24> £ 2a ^ £. 2b^ ^ ^^^1<^1<>11 ^th DRAMCDynamic Random Access Memory) 

oflA^o] cg«(i00):Bl- <^^(200)^ M-^^^ ^^:£<^1^. 

<25> S. 2a» %i-2:^>^, € '^^(lOO)'^!^ 7l:^(102)<^l ^^^V^ 

<^^(104)ol oic^. >^7i <^^(104)<^1 71:^(102) 7llol:E 

^^^(106), €el^Bl€-^(108). ^el^M^^CllO) ^ 7ll^ ^^^^(112)-9.^ ^l^^H^ 

TilolB ^^^Slo^ olcf. >a-7l TflolH ^ino] a.^o11^ TllolH >i5ilo]Ai (116)71- ^ 

^^^•^H ^7l 7\]o]^ ^^6\] Ol^^ .^71 7l^«>)m 1:^1- "^^(IM) ^ Jl 

<^^(118)^S ^1^^^ ^-2.^ ^ <^^(119)<5l ^ 

7l TflojE ^^o] ^A^^ 71;^ v^Vo)]^ ;^ll ^^^o^B^-C 120)0] ^rf. -^>7l ^^fll 

f^^^^mi20)^ ^^s^V'^ ^7] <^^(119)* HlSe^-o] 3.^^(122) 

«=>! ^7] ti]HHl-^ ^^*(122) ifloil^ ^11 tifle^ol 1^1^(126) ^ ^11 H 

^^(128)^^ ol^o]^ ulHe^-"?! ^^(129)ol ^^^^slo^ o^z^^ ^y] w]^s]-<^ s^(i29) 

o] ^^^^ ^11 ^Hl^ wlBel-ol €-^(129)4 e e|-ol (I32a) 

9X^. ^7] wlB2l-^(132a) ^ #^^^^(120) '^'^l^ ^12 f^:^ 

^^e]-(i36)ol ^^^s\o] c^r]., ^7] ^^^^'^nUSe) ^ ^^^-t^^Cm)* ^ 

7l^£q *=g^(119)# i^#s:>^ 7ll^:^(140)7> ^^^^O] o^l O.o^ , >^l-7l 

7)1^-^(140)^ #5^^5l^o.s m^T^ ^^«&|:i(142)7> ^>^^S|ol o;ir:l-. >a-7l 
elZL(142)7V ^-A^^ ^7l ^12 f^^^^^(136) ^<^1^ *>^€^(144), -^^^m(146) ^ 
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^^^9^^(136) m #^^'^^Hi5o)<^i 9X^. m f^^^^^ 

(150) ^^]^ wflBlol tifll:(156) ^ ^12 :£^^(158)-^S. <5l^<H^ ^^aflA] (162)0] 

^^SlS. <^^(200)<^1^ 71^(102)011 ^^^"^-^^ ^^^>^ ^^1- eg ^(104)0] 

^^i^<^ 9X^. ^7] JLS.^ <^^(118)<^1 ^^^^o] o^rl-. ^71 7l 

^ ^Hl^ #:?}:^^^(120)«^1 Si^-. ^7l %^^9^mi20)-^ ^^^} 

ol ^V7l jL^^ 1-^1- cg^dis)^ i^#^V^ ^^*(124)ol ^^^^o] o^o.T^, ^ 

7l s>-^ ^^*(124) i4]oim ^11 wflsl^H t,ill:(126) ^ >H]1 :£^^(128)-^S. <^1^^^ 5> 
^ ^^(130) ^ ^^^<a^5l-«?l(132b)«^l ^^^5)^ ^cf. >S-7l t}^ 

(130)^ M1^<=>11 ^(133)ol ^^^Slol SX^. ^7] t}^ ^^(130), ^71 
(132b) ^ ^1-^ #^^^^-(120) ^1-^ #^^^^(152)ol ^^^S\o] oxt^, ^1-71 

^<?^^(152)^ ^^^l-*^ ^7l ^1-^^^(130)* i^#*>^ ^-^ ^^l-(154)ol 
Sli^, ^7l s^^(i54)o] xflH. ^ >^V7l #^^^^(150) ^ofl^ 7^112 tiflelo] 

^1^(156) ^ ^12 i^^(158)-2.^ €-^(160)^ #^h11^(162)o1 ^^^^ 

S. 2b» %2:*>^, <^^(200)<^lA-l^ ^Jl<?!^e|-<?l(132b)<^l ^^^^1^1 

^JL, ^7l 7m^ «^^(118)ol #^(130) ^ ^-^ ^^(160)^ .^ 

^#wll^(i62)2i- <a^€ ^S. 9X^. 
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<28> H 3 xfl^l :£ 7^ ^ "^^Alciloi] 4^ x^^^^ 3.^ ^^o^ 

cflS- SAltV ^^Hl-olc^-. J^T^^^ '100'^ ^ ^"^^ H-^i^H, 3^^-^:^ '200'^ ^ 

<29> £ 3^ ^2:^>^. >i <^^(100)<H1^ 7l:^(102)<^l -^^^ ^^^^ ib^V 

*^^(104)^ ^^t!:^-. ^, ^71 7l:a:(102)2l '^^^ ^^^o.^ H^^l 

1- ^^^*1-J1. -^71 B^^l» ^fl-f^ tifl^^VZL 5l-«1-7l7^1^ <a^}^H ± 

^} '^^(104)^ ^^^^4. <^l<=H^i, ^^<^1 71:^(102) ^<=^] TflolH ^ 

^^K106), $Bl^el€-^i-(io8), ^e)a1-o1:b^>(110) ^ ?fl^ ^^^Hll2)^ ^ 
^^7l ^^^Hll2), ^e)A>oi^^v(iio), #el^el€-5i-(l08) ^ Tfloin ^"^ 
mi06)* 3i||El^*l-o^ TfloiH ^^^tb^. ^7] 7\]o]m. ^ dt;^> 

(104)^ ol^^S^^q n>>,HS- ol^^H 1:^1- '^^(lU)^ ^^^tl"^. ^7] tHo] 

E >-Eflol ^A^^ 71^ ^igol] ^3|lol^^ ^<?1SV^ ^^^*>i, #2l-^^> oIl^laB^]- 

<^ -^71 TflolB i^Sl ^^oll Tll^lB :ii3JllolAi(116)» ^^^ti-Cf. <^HA-], >g-7l 
^no]^Mn6)7} ^^<H1 ^^^^ TllolH ^ ^7l i>^> ol^^ojo^ 

HS. <^l-g-^H "^^(118)^ ^^^W. =g^(100)oll^i^ ^7] 7.]S.^ 

<^^(114) ^ JlIE^ <=g^(118)^ ^ :=511<?1 <=g^(119)ol ^cf. 

o]olA^, 7]]o]^ ^^o] ^^^^ 7)4^: f^:?>^<S^(120)* ^^^*>J1 ^^^tb 

^<^1 ^^^M ti]He1-«?l ^^*(122)1- ^>^^^Vrf. 

<30> <^^(200)«^l^i^ 71:^(102)011 1:^^<^^^ ^^^f^ ±7]- ^el ^^(104) 

* ^^^11-i=f. ^7l ±7} <^<^.a04)^ ^}^3.S. ol-g-*>c»^ ^7l %^^<^^oll 

'^'^(IIS)^ ^^^tbcf. ^71 JL^^ 1:^1- <^^(118) ^ i>^> ^Bl 
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(104)0] ^A^^ 7l4a:(i02) ^<^1 #^V^^^(120)# ^7] t}^ 

^(120)* %^^<^ ^7] Jl£^ 1:^1- ^^(118)^ i^#*>fe ^>-¥- ^^*(124)» 

<^^^ ^^*(124)^ ^ <^^o1lAlo^ HlHS]-^ ^^*(122):e.t:f 

<3i> :£ 4^ ^S3r>i^, ^ <^^(100)<^l^i ^7] €-^*(122)^ ^ ^7] ^1 

1 ^^^<?1^(120)2] ^o^-^cHl ^11 tifls^o] Dfll:(i26)^ ^7] ^ll «fl 

B]^ T^ll-(126)'^ HlBl-^(Ti) ^ H^B^-^ i4'^lHe|-olH.(TiN)-^S. ^^^^ ^ ^-^1=^, 
7]^^ ^3]-(CVD)^^ A>^^ ^ oxz\, ^7] m aflel^H ^11:(126) ^<H1 
-£^5V(i28)# ^^ig^lTfl ^^^ttcf. ^7] £^^(128)^ ^^^mm^S. ^^^^ ^ 
^-ot^, ^t^- 7l>^ ^^(CVD)^^ A>^^ ^ o;^rl-. lE^o^l ^X\^ m}s>\. :^o] 

^7] ;^ll £^^(128)^ <^^(100)^ tilHel-^ ^^1-(122)# ^fl^n]-. 

<32> ^^2]S <^^(200)<='11^-1^ ^7] ^^^(124)21 ifl-^ ^ ^7] t}^ ^^^<^^ 

(120) '^-'Hl ^3L^^l-7ll ^11 wflslc^ 1^1^(126) ^ ^11 i^^(128)# ^^S] 
S. ^^2] ^7] ^^^(124)^ -^^lll ailEl<H ofl^(l26) ^ ;^ll £:S^(128)-2.S 

^1 ^K^^l^l ^(133)^1 ^^^sl^l ^cf. o]^ afle^ol t.il^(i26) ^ ^ll 

(128)* <^^(100)^ t}^ €-^#(124)» ^^^1 ^11* ^^Tfl 

^71 nfl^olcf. ^, >S-7l p^ll yflslol pfl^(i26) ^ >^>7l ;^ll iE^^^l :^?^lo^ 2tim4:£ 
'^M ^>-¥- ^^#(124)^ ^o] d ^711 o^lcf. 

<33> i 5# ^^^V^, '^^(100)<>ll-^i^ ^11 I£^^(128) ^ ^7] >5lll tifle^o^ 
i^l:(126)* ^^fi] Aiz]- ol-g-e><i^ ^Bi^^H ylBS^-o] 3.^(129) ^ 

el-"?! (bit line. 132a)# ^^^*>o^, <^ ^ (200)<H1>H^ £^^(128) ^ 
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^7] AM 1^1^(126)^ ^>-¥-^^(130) ^ 

(interconnection line,132b)^ ^^^tb^^l-. ^^:£^^e^-<el(132b)^ ^-?-<^l ^s^-^i^ 

^^^5)^1 ^31, *>-^ ^^(130)^ ^^^^ ^ 
<34> i 6^ %i-^*>ia, € *^^(100)<^1>H wlB5^-<?l(l32a) ^ ^7] ;5fli f^:?>^<?lH]- 

(120) ^Hl ;^12 ^^^<a^(136)* W. ^12 ^^^<a^^(136) ^ 

^^(120)^ H^^i^Bjai '^i^dig)* i^^^'^l^l^ 7ii^^(i40)» 

^^^^c]-. olo^A-l, >^7l 7fl^^(140)» ^^l-5lzi(142)» 
^^^W. €-^#eiii(142)7> ^^^^ ^12 #^^<a^(136) ^<^1 ^flsflAlBjl- ^^^^ 

^o^ .7ll4^lBl» ^^D] %9\ 3rl.:^^^(144)# , *>-^^^ 

(144)^ ^ ^^-7] n]2 #^^<^^-(136) ^^^] -R-^^l^i-(146)^ ^^^tbi^f. 
-^^^1^(146) ^^^*>^ JiflEl^*l-c^ ^^^^(148)^ ^^^tbi^. 

^71 nn^^ ^ ^7l ;^fl2 ^^^<?1^(136) ^<^1 ;^13 f^^^ Si ^(150)^ ^^^^1-^ 
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